Abstract. The distribution of breeding sites, number of nests, and timing of egg laying of the threatened Black-naped Tern Sterna sumatrana and Roseate Tern S. dougallii was surveyed across most of the Yaeyama Islands, located among the southern Ryukyu Islands, in the 2001 breeding season. Black-naped Terns bred in 42 sites that included 1῍ 64 nests (average number of nests, 14.8ῐ16.5 SD). Roseate Terns bred in six sites that included 1῍123 nests (average number of nests, 59.8ῐ57.3 SD). At most of the breeding sites, Black-naped Terns started to lay eggs in late June; while at some breeding sites, breeding commenced in early or mid July. Roseate Terns started to lay eggs in late June at two sites and in mid June at the other site.
Introduction
Both the Black-naped Tern Sterna sumatrana and Roseate Tern S. dougallii are distributed in the tropical and sub-tropical seas of the Indian and western Pacific Oceans; however, the latter is more widely distributed in the tropical to temperate seas that are present o# southern Africa, the east coast of North America up to the Caribbean Sea, and north-west Europe (Harrison 1985 , Higgins & Davies 1996 . In Japan, Black-naped Terns breed between Mage-shima Island (lat 30ῑ 44῏ N) and the Yaeyama Islands ( Fig.  1) , while Roseate Terns breed between Miike-jima Island (lat 33ῑ 02῏ N) and the Yaeyama Islands (Takeshita 1994 , Committee for Check-list of Japanese Birds 2000). Both species nest on rocks, islets, and coral cays that are located in bays and coral reefs and are among the most common inshore breeding seabirds in these regions.
The breeding sites of Black-naped and Roseate Terns are susceptible to human activity. Recently, Keise-Nagannu-jima Cay o# Okinawa-Hontou Island, where the largest colony (1,200 pairs) of Roseate Terns in Japan was reported, has been developed as a tourism site (Ozaki 2003 , Kohno 2004 . Many other breeding sites have been disturbed both directly and indirectly by fishing, swimming, and birding (Baba 1997 , Ozaki 2003 . Furthermore, the deterioration of feeding areas by land improvement and reclamation is a concern (Kohno 1996) . Thus, Previous breeding records around Okinawa-Hontou Island included 23 and 15 sites for Black-naped and Roseate Terns, respectively (Ozaki 1992 , 2003 , Baba 1997 , 2000 . In addition, Black-naped and Roseate Terns have been reported to breed at 4 and 1 site, respectively, on the Miyako Islands (Abe et al. 1982 , Sunakawa 2001 , and at 27 and 7 sites, respectively, on the Yaeyama Islands (Mano 1979 , Yamashina Institute for Ornithology 1979 , Kohno et al. 1986 , Ozaki 1994 , Kohno 1996 , Yoshimi 1996 . Based on these records, the total number of Black-naped Terns on the Nansei Islands (lat 30ῌ 50῍ Nῌ24ῌ 02῍ N) was estimated to be between 800 and 1,000 breeding pairs (Kohno 1996) ; however, many small and widely dispersed colonies may have been overlooked. Ozaki (1987) estimated the population size of Roseate Terns to be 3,500 pairs and 8,500 adults around Okinawa-Hontou Island, but their population sizes in other areas remain unknown. To ascertain the present status of these two Near Threatened species, we investigated their breeding sites, number of nests, and timing of egg-laying across most of the Yaeyama Islands in the 2001 breeding season.
Methods
Field observations were carried out along the coastline of the Yaeyama Islands (a total of about 365 km), except Yonaguni-jima Island (Fig. 1) , between late July and mid August 2001. By late July, most pairs had completed egg laying at a few major sites on Iriomote-jima Island, and by mid August, chicks had started to fledge in this region. We searched for tern nests at almost every rock, islet, anchorage buoy, and stranded ship. If tern nests were dispersed on several rocks in a two km range, they were considered to represent a single colony. In order to minimize disturbance, observations were conducted from the coast of the main island or by using a small boat, kayak, or by snorkeling around the sites. In order to determine the number of nests, we counted the number of incubating and brooding adults and the number of pre and post fledglings. As the brood size of both species was generally one or two (Higgins & Davies 1996) , two chicks of similar-growth stage were considered as siblings from the same nest if seen together. When observations from a distance were not possible, an observer entered the colony for a limited time (20 min) and counted the number of nests. Approximate chick ages were estimated based on their apparent developmental stage (Kohno & Mizutani unpublished data) . The egglaying day was then determined based on the average 24-day incubating period for both species (Kohno & Mizutani unpublished data) .
Results and Discussion
In the Yaeyama Islands, there were 101 potential nesting sites with rocks and islets. Except on the Hateruma-jima, Hatoma-jima, and Nakanokami-shima islands, a total of 621 Black-naped Tern nests were recorded at 42 breeding sites and 1,431 adults were counted along the entire coast of the islands (Fig. 2 , Appendix 1). Roseate Tern nests were found only on the Ishigaki-jima and Iriomote-jima islands; 359 nests were recorded at 6 breeding sites, and 1,069 adults were counted in the Yaeyama Islands (Fig. 2 , Appendix 1). During the 2001 breeding season, eight and four breeding sites of the Black-naped and Roseate Terns, respectively, were abandoned ( Fig. 2 ), although these had been previously recorded as breeding sites (Mano 1979 , Yamashina Institute for Ornithology 1979 , Kohno et al. 1986 , Ozaki 1994 , Kohno 1996 , Yoshimi 1996 . According to local information, three sites of Black-naped Tern and one site of Roseate Tern were used previously for nesting.
The Black-naped Terns nested on the bare parts of rocks and islets. A few nested on the rock cli#s on the Kayama-jima and Kuro-shima islands. The average number of nests per site was 14.8ῌ16.5 SD, ranging from one to 64 nests (57.1% of colonies comprised 10 or fewer nests; ῍30 nests were observed at Sites 1, 69, 76, 77, 88, and 95). The Black-naped Tern tended to disperse as small colonies.
The Roseate Terns nested in prostrate vegetation areas. The average number of nests per site was 59.8ῌ57.3 SD, ranging from one to 123 nests (῍50 nests were observed at Sites 24, 43, and 77). Roseate Terns bred in larger colonies than Black-naped Terns. We observed three large colonies that had formed in open grass areas on Ohchibanare-jima and Hirabanare-jima islets and Gunkan-iwa Rock. At three other breeding sites where the Black-naped Terns outnumbered the Roseate Terns (Sites 14, 76, and 78), the Roseate Terns nested hidden inside a bush near a Black-naped Tern colony.
At most sites, the nest number was counted on only one or two days during the peak of the breeding season. In the Yaeyama Islands, the number of nests was estimated to be at least 650 pairs and 400 pairs for Black-naped and Roseate Terns, respectively.
From the 1970s to early 1990s, the major breeding sites of Roseate Terns in the Yaeyama Islands were Tamatori-zaki Rock (Site 10) and Hirabanare-jima Islet (Site 43) on Ishigaki-jima Island with 97ῌ282 nests (Table 1) . In 1999, a Roseate Tern colony comprising more than 100 pairs in 181 nests was first discovered on Iriomote-jima Island on the northern rocks of Aobanare-jima (Site 94); a similar observation was also made at Gunkan-iwa Rock (Site 77) where there were a total of 104 nests and 380 adults (Kohno & Mizutani unpublished data) . In 2000, the species formed a colony of 127 nests on the Hatobanare-jima Rocks (Site 88) on Iriomote-jima Island (Kohno & Mizutani unpublished data). Mano (1979) , Kohno et al. (1986) , Ozaki (1994) , Kohno (1996) , Yoshimi (1996) and Kohno & Mizutani unpublished data. ῎ indicates sites used in the past according to local information. Site numbers are linked to Figure 2 and Appendix 1. Reference: a, Yamashina Institute for Ornithology (1979); b, Mano (1979) ; c, Kohno et al. (1986); d, Kohno (1996) ; e, Kohno & Mizutani unpublished data; f, Yoshimi (1996) ; g, Ozaki (1994) . Site ῍῍ Yoshimi (1996) observed the nesting of both species, but not noted the number of nests. ῍῍῍ Ozaki (1994) counted a total of 112 nests of Black-naped Tern at five sites in Ishigaki-jima, Taketomi-jima and Kayama-jima Islands. ῍῍῍῍ A pair of Black-naped Tern nested on the buoy for large ships ancouring in some seasons during the 1980's (Kohno unpublished data).
At Gunkan-iwa Rock (Site 77), Black-naped Terns laid eggs between 26 June and 19 August and Roseate Terns laid eggs between 21 June and 9 July. On either 24 or 25 July, almost all the parent Black-naped Terns were sitting in their nests at the rocks in Miyara Bay (Site 1), Nobaru-zaki Rocks (Site 6), Tomuru-zaki Rock (Site 14) and the rocks along the northern coast of Kabira (Site 42). The oldest chicks were 3ῌ4 weeks at Ohchibanare-jima Islet (Site 24) on 6 August and 4ῌ5 weeks at the Hatobanare-jima Rocks (Site 88) and at the rocks along the southern to eastern coastline of Aobanare-jima (Site 95) on 14 and 16 August, respectively. Therefore, the Black-naped Terns were estimated to have started egg laying in late June at these sites. However, at a rock along the northern coast of Hama-saki (Site 67), rocks along the southern coast of Kamiji Port (Site 68), and rocks in Kuro-shima Port (Site 69), the chicks were younger than two weeks on 11 August. Thus, the estimated time of egg laying in these regions appears to be after early July.
The Roseate Tern chicks were 4ῌ5-weeks old at Ohchibanare-jima Islet (Site 24) on 6 August. Therefore, the egg laying was estimated to have begun in mid June. At Hirabanare-jima Islet (Site 43), 84% of the nests were in the incubating or brooding stages and the most developed chicks were three weeks old in early August; therefore, the egg laying was likely to have started in late June. On 24 July, at Tomuru-zaki Rock (Site 14), only one Roseate Tern pair was observed to nest at the edge of the Black-naped Tern colony; however, on 6 August, a group of approximately 90 adults (40 pairs) was observed on the grass area.
Due to the abandoning of nests during incubation, the breeding success of Roseate Terns in the Yaeyama Islands is extremely low (Iriomote National Park Volunteer Committee 2003). The breeding status of both species in the Yaeyama Islands is not stable; hence, the long-term monitoring of future trends is necessary.
̯ῗ̯῞̯ῚῙΊ῞῏ῌ῍ῑ 2001 ῟̯῝ῖῐ ΐ̮̮ῒ̮̮῎̮̮ῒ̮̮ῐῘ
Ὺ`ῦῷ̰Ῐ̰̱̮῞῝̯ῡ̯ῢ῟̯̯̯ Sterna sumatrana ῗῠ̯῟̯̯̯ S. dougallii Ῑ̱῭ῲ῍ ῥ΅Ί̰ῶ̰ῧῘ̮̮῍ 2001 ̱̱῭ῧῘ̱̰̰Ῥ̱ῤῘ̮ῳῩ̮ ̮ῌ ̯ῡ̯ῢ῟̯̯̯Ὶ 42 ΰΎῖ̱῭̮῍ ῥ΅Ὶ 1῎64 ῏ῴῨ 14.8ῑ16.5SD ῐ ῖΐ̮ ̮ῌ ῠ̯῟̯̯̯Ὶ 6 ΰΎῖ̱῭̮῍ ῥ΅Ὶ 1῎123 ῏ῴῨ 59.8ῑ57.3SD ῐ ῖΐ̮̮ῌ ̯ ̰ῡ̰ῠῥΰῤ῟̱ ̯̯̯῝῟ ῷ̲Ί 6 ̰῞̱̯Ῑῗ̯῟ ̲̮̯ῗ̮῍ ̮̮Ὶ ̮῟ ῷ̲Ί̯ 7 ῶ῏̲῞̱̯Ῑῗ̯῟Ὸ̲̮̯ῗῌ ῩῨῠῥΰῤΊ̯῍ 100 ΏῺ̱῟ ῢ̰Ῠῑ̮`Ό̮̯ῗ̱ 3 ῷ̲῟̮Ῐ῍ 2 ῷ̲Ί̱ Ύ̱̮ 6 ̰῍ ῖ῟ῼ῟ 1 ῷ ̲Ί̯ 6 ̲Ὸ̲̮̯ῗῌ ῏ῐ ῎ῌ῍ῒΐῑῐ ῾Ὺ´Ῥ̰̲̰῭ῦ̰ῧῑ῍ 907ῌ1541 ̰ῲ ῴ̱΅̲ ̲ ῶῳ 870ῌ277. 
